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The title compound, C56H83NcjOiiS-2C4HioOH20, is a 
butanol-water solvate of the cyclolinopeptide c}^c/o (Me tsulf- 
onei-Leu^-Ile^-Pro'*-Pro^-Phe''-Phe^-Val*^-Ile'') (henceforth 
referred to as CLP-K) which was isolated from flax oil. All 
the amino acid residues are in an l configuration based on the 
CORN rule. The cychc nonapeptide exhibits eight trans 
peptide bonds and one cis peptide bond observed between the 
two proline residues. The conformation is stabilized by an a- 
and a ;S-turn, each containing an N— H- ■ O hydrogen bond 
between the carbonyl group O atom of the first residue and 
the amide group H atom of the fourth (a-turn) and the third 
residue (y6-turn), repectively. In the crystal, the components of 
the structure are linked by intermolecular N— H- ■ O and O — 
H- ■ O hydrogen bonds into a two-dimensional network 
parallel to (001). The -C(H2)OH group of one of the butanol 
solvent molecules is disordered over two sets of sites with 
refined occupancies of 0.863 (4) and 0.137 (4). 

Related literature 

For isolation of cyclolinopeptides A to B, B to E, F to I and 
characterization by multi-dimensional NMR spectroscopy, 
see: Matsumoto et al. (2002); Morita et al. (1999); Matsumoto 
et al. (2001) respectively. For the isolation of the related 
cyclolinopeptide A and its structure determination by single 
crystal X-ray diffraction in the presence of different solvates, 
see: Di Blasio et al. (1987, 1989); Matsumoto et al. (2002); 
Quail et al. (2009). For the synthesis of cyclopeptides, see: 
Rovero et al. (1991); Ghadiri et al. (1993). For immuno- 
suppressive activity of CLP-A, see: Wieczorek et al. (1991). 
For the cytoproctective ability of CLP-A, see: Gaymes et al. 
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Experimental 

Crystal data 

C56H83N50uS-2C4Hi„OH20 

Mr = 1256.63 
Orthorhombic, i^jljlj 
a = 11.402 (9) A 
b = 23.521 (9) A 
c = 25.440 (7) A 
V = 6823 (6) A' 

Data collection 

300mm 16K Rayonix MX300 HE 
CCD detector with an ACCEL 
MD2 microdiffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2008) 
r„i„ = 0.983, r„„,, = 0.989 

Refinement 

R[F^ > 2a(F^)] = 0.039 
wR{F^) = 0.098 
S = 1.07 

15641 reflections 
888 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 4 

Synchrotron radiation 
A = 0.68878 A 
jtt = 0.12 mm^' 
r = 100 K 

0.15 X 0.12 X 0.10 mm 



549120 measured reflections 
15641 independent reflections 
14786 reflections with / > 2cr(/) 
Ri„. = 0.068 



Ap„„ = 0.68 e A-" 

Apmin = -0.27 e A"^ 

Absolute structure: Flack (1983), 

7070 Friedel pairs 
Flack parameter: 0.13 (5) 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


Nl-HID- ■ 


■03' 


0.85 (3) 


2.21 (3) 


3.043 (3) 


163 (2) 


N2-H2D- ■ 


■Ol' 


0.81 (2) 


2.29 (2) 


2.972 (3) 


141 (2) 


N3-H3D- ■ 


■on 


0.91 (3) 


2.16 (3) 


3.005 (2) 


154 (2) 


N7-H7D- ■ 


■05 


0.84 (2) 


2.14 (2) 


2.862 (3) 


144 (2) 


N8-H8D- ■ 


■O60 


0.82 (2) 


2.07 (2) 


2.847 (2) 


161 (2) 


N9-H9D- ■ 


■O60 


0.72 (2) 


2.49 (2) 


3.203 (2) 


169 (2) 


O60-H60- 


■ 05 


0.86 (3) 


1.91 (3) 


2.761 (2) 


170 (3) 
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D-H-A D-H H-A D- ■ A D-H-A 

O70yl-H70y4 - O6" 084 218 2.795 (2) 130 

O80-H80A- ■ -07" 0.99 (4) 1.95 (4) 2.906 (2) 159 (3) 

O80-H80B- ■ -08'' 0.97 (3) 1.95 (3) 2.869 (2) 157 (3) 

Symmetry codes: (i) x + i, — y + 1, —z; (ii) —x, y — |, — j + 1; (iii) —x + l,—y + l,z + ^, 
(iv) -x+l,y -i,-z + l. 

Data collection: MXDC (Canadian Light Source, 2007); cell 
refinement: SAINT (Bruker, 2008); data reduction: SAINT- 
program(s) used to solve structure: SIR2004 (Burla et at, 2005); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: CAMERON (Watkin et al, 1993) and SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: 
publCIF (Westrip, 2010). 
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crystals. We thank Dr M. Benning and his team at Bruker AXS 
(Wisconson, USA) for providing a script enabling us to 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: LH5292). 
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Cyclolinopeptide K butanol disolvate monohydrate 

P. Jadhav, G. Schatte, S. Labiuk, P.-G. Burnett, B. Li, D, Okinyo-Owiti, M, Reaney, P, Grochulski, 
M, Fodje and R. Sammynaiken 

Comment 

Flax seeds (bionamial name: Linum usitatassimum) contain mostly triglyceride oil (omega-3 fatty acids, and alpha-linolenic 
acid etc.), to lesser amounts lignans and very small amounts of hydrophobic cyclolinopeptides. These cyclo nonapeptides 
have attracted significant interest because of their various biological activities, most importantly because of their immuno- 
suppressive activity (Wieczorek et ai, 1991), their cytoprotective abihty, their inhibitory activity toward calcium-depend- 
ent activation of T-lymphocyte cell division (Gaymes et al, 1997), and their biomolecular interaction with human albu- 
min (Rempel et al, 2010). The structures of nine different cyclolinopeptides (CLP-A to CLP-I) have been elucidated by 
two-dimensional FT-NMR spectroscopy (Matsumoto et al, 2002; Morita et al, 1999; Matsumoto et al, 2001). Only struc- 
tures of CLP-A with different co-crystallized solvent molecules have been determined by single-crystal X-ray diffraction 

(Di Blasio et al, 1987, 1989); Matsumoto et al, 2002; Quail et al 2009). The crystal structure of c>'c/o(Metsulfone^- 

Leu^ — Ile^ — Pro^ — Pro^ — Phe^ — Phe^ — Val^ — Ile^), CLP-K, was determined as part of our efforts to obtain important 
information on the biological activity of flax seeds from different locations and strains. 

All the amino acid residues in CLP-K are in the L configuration based on the CORN rule. This is also suppor- 
ted by the L configuration of the amino acid residues in the corresponding cyclolinopeptide C, c>'c/o(Metsulfoxide^- 

23 45 6 T89 

Leu — He — Pro — Pro — Phe — Phe — Val — He ), determined using derivative chemistry (Morita etal, 1999). Apply- 
ing the Cahn-Ingold-Prelog priority rules (Cahn et al, 1966), the configuration at the chiral a-C atom of each amino acid 
residue is S. The standard uncertainty u = 0.05 at Flack parameter x = 0. 13 implies an enantiopure-sufficient inversion-dis- 
tinguishing power and together with 2m < x < 3m one cannot say that the crystal is truly enantiopure (Flack & Bemardinelli, 
2000). However, the results of the absolute structure determination based on Bayesian statistics on Bijvoet differences (Hooft 
et al, 2008) using PLATON (Spek, 2009) indicate that it is very probable that the absolute configuration has been correctly 
assigned. The obtained value for the absolute structure parameter >> was 0.082 (9). 

The cyclolinopeptide exhibits eight trans peptide bonds with values for co ranging from 166.49 (14) to 179.30 (14)° (see 
Table 2) and one cis peptide bond observed between the two prohne residues (co = 1 .5 (2)°) (see Table 2). The conformation 
of the cylic peptide is stabilized by an a- and P-tum each containing a hydrogen bond between the carbonyl oxygen of the 
first residue and the amide hydrogen of the fourth (a-turn) and the third residue (P-turn), repectively. The 5— >1 NH - 0=C 

7 3 

contact bond (a-tum) involves the amide group of Phe and carbonyl group of He with the two cis bonded proline residues 

Pro^ and Pro^ being part of this a-tum. The P-tum, a 4— »-l NH - 0=C contact bond, is formed between the amide group 

3 9 

of He and carbonyl group of He . The presence of these tums leads to a twisted conformation of CLP-K with an almost 

5 1236T89 
V-shaped part at Pro as depicted in Fig. 2. The side chains of Metsulfone , Leu , He , Phe , Phe , Val , He all adopt the 

gauche(+) conformation based on their xi torsion angles (see Table 2). 
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One of the oxygen atoms (labelled as 0(1)) of the CLP-K methylsufonyl group is linked to a symmetry-related CLP-K 
unit vj'a a S=0 - (H)N contact bond (see Table 1). In addition, the CLP-K units are connected via the water molecule through 
hydrogen bonds involving one carbonyl group of each peptide and the hydrogen atoms of the water molecule (see Table 1). 
These hydrogen bonds together with the S=0---(H)N interconnections are responsible for the formation of a two-dimensional 
network parallel to (001). The two butanol solvent molecules also form hydrogen bonds with CLP-K (see Table 1). The 
-C(H2)-0H group of one of the butanol solvent molecules is disordered over two sites with refmed occupancies of 0.863 (4) 
and 0.137 (4). The anisotropic displacement parameters of the atoms 071 A and 07 IB, C70A and C70B were constraint 
to be identical. 

Experimental 

Crystals of CLP-K were obtained via vapor diffusion, also known as isothermal distillation, at ambient temperature. CLP-K 
(10 mg) was dissolved in butanol (50 ^L) and multiple snowflake-like crystals of CLP-K started to form after fifteen days 
upon diffusion of «-hexane into the sample solution at ambient temperature. The crystalline material was redissolved by 
adding «-butanol (100 uL) and single rod-like crystals of CLP-K, suitable for crystallographic studies, were obtained after 
eight days. 

Refinement 

A suitable single-crystal was removed from the solution, quickly coated with oil (Paratone 8277, Exxon), collected inside 

a mounted CryoLoop^'^ (diameter of the nylon fiber: 10 microns; loop diameter 0.1-0.2 mm) and then quickly transferred 

to the cold stream of the Oxford cryo-jet. The mounted CryoLoop™ had been attached prior to a copper wire (thickness, 
0.6 mm; length: 18 mm) attached to a magnetic base using epoxy. Intensity data were collected at 100 K using the beamline 
08B1-1 (CMCF-BM; Canadian Light Source, CLS) equipped with a ACCEL MD2 microdiffractometer and a 300 mm 16 
K Rayonix MX300 HE CCD detector. The wavelength was set to 0.68878 A and the distance between the detector and the 
crystal to 1 50 mm. The initial screening and data collection was performed with the Macromolecular Crystallography Data 
Collector (MXDC) graphical user interface. A series of data frames at 1° increments of co were collected. The integrated 
intensity data were merged and corrected for absorption using SADABS (6, 1 harmonics). The final unit-cell parameters are 
based upon the refinement of the XYZ weighted centroids of 9248 reflections above 20 o(I) with 4.67° < 29 < 54.71°. 

The C-bound H atoms, with the exception of the a-C-bound H atoms, were geometrically placed (C-H = 0.98-1.00 A) 
and refined as riding with C/,vo(H) = 1.2(7e^(parent atom). The hydrogen atoms of the amine groups, the a-C-bound hydrogen 
atoms and the hydrogen atoms of one of the water molecules were located in the difference Fourier map and were allowed 
to refine freely. The hydrogen atom of the hydroxyl group in the disordered butanol solvent molecule was geometrically 
placed (0-H = 0.84 A) and refmed as riding with Uiso(H) = 1 .2{7g^(parent atom). The hydrogen atom of the hydroxyl group 
of the other butanol solvent molecule was located in the difference Fourier map and was allowed to refme freely. 
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Figures 




Fig. 1 . Molecular structure showing the labelling scheme and the inter- and intra-molecular 
hydrogen bonding. Hydrogen atoms have been omitted for clarity. The non-hydrogen atoms 
are represented by displacement ellipsoids at the 20% probability level. Symmetry transform- 
ations used to generate equivalent atoms: (i) x - 111, -y + 111, -z. 
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Fig. 2. Secondary structure of CLP -K showing the a- and P- turn. The cartoon representation 
is traced along the backbone of CLP-K. Hydrogen atoms have been omitted for clarity. 



Cyclolinopeptide K butanol disolvate monohydrate 



Ciystal data 

C56H83N90iiS-2C4HioOH20 
M,.= 1256.63 
Orthorhombic, _P2i2i2i 
Hall symbol: P 2ac 2ab 
fl= 11.402 (9) A 
6 = 23.521 (9) A 
c = 25.440 (7) A 

K=6823 (6) A^ 
Z = 4 



^"(000) = 2720 

Dx= 1.223 Mgm"^ 

Synchrotron radiation, X = 0.68878 A 

Cell parameters from 9870 reflections 

6 = 2.4-26.5° 

|i = 0.12 mm ' 
T= 100 K 
Rod, colourless 
0.15x0.12x0.10 mm 



Data collection 

300mm 1 6K Rayonix MX300 HE CCD detector with , ^ ^ , , . , , „ . 

A^r^T-T niT^T ■ j-rr . . 15641 mdependent reflections 
an ACCEL MD2 microdiiiractometer 

Radiation source: Beamline 081B-1 at the CLS 14786 reflections with/> 2a(/) 

double crystal Si( 1 1 1) i?i„t = 0.068 

Detector resolution: 13.8 pixels mm"' 6max = 26.6°, Q^m = 1-1° 
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CCD rotation images, (O scans 
Absorption correction: multi-scan 
{SADABS; Bruker, 2008) 



= 0.983, r„ 



■■ 0.989 



549120 measured reflections 



/j = -14^14 
A: = -30^30 
/ = -33^33 



Refinement 
Refinement on 
Least-squares matrix: full 

R[I^>2c{F^)] = 0.039 

wR{F^) = 0.098 
5'= 1.07 

15641 reflections 
888 parameters 



Hydrogen site location: inferred fi^om neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = \l\p^{F^) + {O.OAliPf + 3.32078P] 

where P = (Fo^ + 2FcV3 

(A/aW = 0.001 

Apmax = 0.68 e A"^ 

Apmi„ = -0.27eA"^ 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0.00 1 xFc V/sin(2e)]" "'^ 



0 restraints 

Primary atom site location: structure-invariant direct 



Extinction coefficient: 0.0066 (3) 

, , Absolute structure: Flack (1983), 7070 Friedel pairs 

methods 

Secondary atom site location: difference Fourier map Flack parameter: 0.13 (5) 



Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d's in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

2 2 

Refinement. Refinement ofF against ALL refiections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




SI 


-0.06845 (4) 


0.127042 (18) 


0.090277 (17) 


0.02233 (9) 


01 


-0.17707(11) 


0.11209(5) 


0.06398 (5) 


0.0271 (3) 


02 


-0.07595 (14) 


0.16630(6) 


0.13357(6) 


0.0354 (3) 


03 


-0.08897 (10) 


0.29370 (5) 


-0.04562 (5) 


0.0195 (2) 


04 


-0.13526 (13) 


0.43495 (7) 


-0.08748 (6) 


0.0363 (3) 


05 


-0.00833 (10) 


0.52881 (5) 


0.04376 (5) 


0.0217(2) 


06 


-0.23894(11) 


0.60979 (5) 


0.08609 (5) 


0.0254 (3) 


07 


0.14169 (11) 


0.73331 (5) 


0.00361 (5) 


0.0235 (3) 


08 


0.39874(10) 


0.61559 (5) 


0.04670 (5) 


0.0236 (3) 
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iio.yz (lo) 


C J 1 — i^iU — c/y 


1 TA ^ /; / 1 n \ 
lzU.4o (1 /) 


/^"jc r^in r^'^ct 
CjD — CjU — czy 


1 TA /; A 1 o\ 

IzU.oU (lo) 


L. JU — L. J 1 — L-il 


1 1A A /'T\ 

lzU.4 (Z) 


r*if\ r^ii im 


iiy.o 


/^TT /^"il XJ'3 1 

C j2 — C J 1 — n j 1 


1 1 A O 

1 ly.o 


/^T> 1 
Cj J — CjZ — 1 


1 1 A A 

uy.y (z) 


/^"il 

C33 — C3z — Hiz 


1 1A 1 

IzU. 1 


c J 1 — c jz — mz 


1 TA 1 
IZU.l 


r^TA /^n /^T> 
C34 — Cii — C3Z 


1 TA A /">\ 

izu.u (Z) 


C34 — CJJ — Hjj 


1 TA A 


/^■^l XJ'2'3 

Ciz — Cii — an 


1 1A A 


Cjj — Cj4 — CjD 


izu.i (Z) 


CJJ — Cj4 — rU4 


1 1 A O 

uy.o 


/^■^C /^"^/l XJ'5/l 

CiD — Ci4 — Mj4 


1 1 A O 

iiy.o 


r^'yn r^'yc r^iA 
CiU — CJD — Ci4 


1 1A A 

lzU.4 (Z) 


/^"JA /^Tc 

CjU — CjD — HjD 


1 1 A O 

1 ly.o 


r^lyl /^"J^ tn^ 
C J4 C J J — Mj D 


1 1 A O 

1 ly.o 


Uo — CjO — iN / 


Izz.yi (lo) 


Uo — Cjo — Czo 


liy.i / (13 ) 


iN / — CJO — Czo 


I 1 T TA /I C\ 

I I /. /U (15) 


iN / — CJ / — CJo 


1 1 1. j4 (14) 


SS 1 — Ci / — C4D 


111 OC /I /l\ 

1 IZ.ZD (14) 


t~^lQ r^^n r^AZ 
Coo — C j / — C45 


IIT OA /l/IA 

1 IZ.ZU (14) 


iN / — Ci / — Hi / 


1 PtA /: /I 1 \ 
1U4.0 (11) 


/^Qo r^in 

CJo — CJ / — t\i 1 


11A C 

UU.D (11) 


r^Az r^^n xm 
C45 — Ci / — Hi / 


1 AC 1 /I 1 \ 

lUD.i (11) 


r^m r^i<t r^in 
Ciy — Cio — Ci / 


1 1 T OT /"I C\ 

Uz.oz (15) 


r^i<j ij'jo A 
Ciy — Cio — HioA 


1 AA A 


r^'^n /~*'yo wyo a 
Ci / — Cio — MioA 


1 AA A 


Ciy — Cio — HiOD 


1 AA A 


Ci / — CiS — HiShS 


1 AA A 

luy.u 


LJTOA /^1Q m OD 

Hi 0 A — Ci 0 — Hi orJ 


1 AT O 


r^Af\ r^ic\ r^AA 
C4U — Ciy — C44 


1 1 O AA /I n\ 

llo.UU (1 /J 


r^A(\ c^id r^'XQ 
C4U — Ciy — Cio 


iiy.4o (i /) 


C44 — Ciy — Cio 


lZZ.51 (lo) 


C4 1 — C4U — Ciy 


1 T 1 T A / 1 A\ 

izi.iu (ly) 


r^A^ r^Af\ XJ/1A 
C41 — C4l) — H4U 


1 1 A 

uy.i 


/^lA f^ACi U/IA 

Ciy — C4U — H4U 


1 1 A 1 

iiy.i 


f^ACi r^Ai /^/n 
C4U — C4 1 — C4Z 


1 1 A o/; /^l A\ 

iiy.oD (ly) 


/^/1A A \ TT/11 

C40 — C4 1 — H4 1 


120.1 


C42— C41— H41 


120.1 


C43— C42— C41 


119.66(19) 


C43— C42— H42 


120.2 


C41— C42— H42 


120.2 


C42— C43— C44 


119.90(18) 
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SI — CA — H4C 
H4A — C4 — ^H4C 


109.5 
109.5 


H4B — C4 — U4C 


109.5 


03 — C5 — ^N2 


121.66 (16) 


03 — C5 — CI 


121.24 (15) 


N2 — C5 — CI 


117.06 (15) 


N2 — C6 — C7 


113.03 (14) 


N2 — C6 — CU 


112.05 (14) 


C7 — C6 — Cll 


111.91 (15) 


N2 — C6— H6 


108.6(12) 


C7 — C6 — H6 


110.6(12) 


Cll — C6 — H6 


99.8 (12) 


C6 — C7 — C8 


114.57 (16) 


C6 — C7 — H7A 


108.6 


C8 — C7 — H7A 


108.6 


C6 — C7 — H7B 


108.6 


C8 — C7 — H7B 


108.6 


H7A — C7 — ^H7B 


107.6 


CIO — C8 — C7 


112.46(17) 


CIO — C8 — C9 


108.81 (18) 


C7 — C8 — C9 


108.83 (19) 


CIO — C8 — H8 


108.9 


C7 — C8 — H8 


108.9 


C9 — C8 — H8 


108.9 


C8 — C9 — H9A 


109.5 


C8 — C9 — H9B 


109.5 


H9A — C9 — H9B 


109.5 


C8 — C9 — H9C 


109.5 


H9A — C9 — H9C 


109.5 


H9B — C9 — ^H9C 


109.5 


C8 — CIO — HI OA 


109.5 


C8 — CIO — HlOB 


109.5 


HlOA — CIO — HlOB 


109.5 


C8 — CIO — HIOC 


109.5 


HlOA — CIO — HIOC 


109.5 


HlOB — CIO — HIOC 


109.5 


04 — Cll — ^N3 


122.69 (17) 


04 — Cll — C6 


121.04(16) 


N3 — Cll — C6 


116.06 (15) 


N3 — C12 — C13 


110.50(14) 


N3 — CI 2 — CI 7 


108.76(13) 


C13 — C12 — C17 


112.12 (14) 


N3 — C12 — H12 


107.9 (11) 


C13— C12— H12 


110.3(11) 


C17— C12— H12 


107.1 (10) 


C14— C13— C12 


111.31 (15) 


C14— C13— C15 


111.63(15) 


C12— C13— C15 


108.82 (14) 


C14— C13— H13 


108.3 



C4/ — C4j — ti4i 


1 1 

IzU. 1 


A A Ai uAi 


1 1 

izU.i 


r^A'y f~*AA f~*'yc\ 
L.45 — L.44 — L-iy 


111 n /I n\ 
lli.I / (i /) 


r^AI C^AA TIAA 

C43 — C44 — rl44 


1 1 O /I 


/"'Tn /~^AA TJAA 

i^iy — C44 — hl44 


1 1 n .1 

1 iy.4 


Uy — C43 — JN 5 


ITT 1Z i"\ ^\ 

IZi.ij (lO) 


Uy — L.4j — L.J / 


izz.Uz (ioj 


JNo — L/4j — L/J / 


MA C2 /"I C\ 


IN 5 — L,4o — CjO 


111 01 

1 1 l.ol (14) 


JN o — C4D — L.4 / 


llU.lj ^14J 


/^cA r^AH r^An 
CDO — C4o — C4 / 


111 T1 /I /1\ 

1 1 1. /I (14J 


MO A \S5 A 

JN6 — C4d — Jrl4D 


1 nn o /I ox 
10/. 6 (IZ) 


f^Zrt f^Ai^ \S5Ai^ 

CjU — C4d — Jrl4D 


1 r\A o /I o\ 
1U4.6 (IZ) 


L-4 / — C4o — Jrl4o 


11A.1 

110.4 (1 


r^AC\ r^An r^AO 
C4y — C4 / — C46 


1 1 A m /I 
UO.i / (lO) 


A(\ An t~^A^ 

C4y — C4 / — C4o 


110 

llZ.55 (15) 


t~^AQ An f^AC 

C45 — C4 / — C4o 


1 AA CO /'^ ^\ 
lOy.DS (lO) 


r^AC\ r^An uAn 
L.4y — L.4 / — M4 / 


1 AO 1 


r^AO r^An xj/n 
L.46 — L.4 / — H4 / 


1 AO 1 


l~^A£i An \S5 An 

C4o — C4 / — hl4 / 


1 AO 1 

lOo.l 


An AQ TU/IOA 

C4 / — C4s — rl4s A 


1 AO C 

loy.D 


L.4 / — L.46 — rl40D 


1 AA C 


M4oA — L-4o — M40D 


1 AA C 


An A^ U/10/^ 

L4 / — L46 — Jrl46L 


1 AA C 

ioy.5 


Jrl4sA — C45 — rl45C 


1 AO C 

loy.D 


rl46D — C46 — rl4sC 


1 AA C 

loy.D 


An Ad u/in A 
C4 / — L4y — Jrl4yA 


1 AO C 

iuy.3 


An ACi \S5 ACiYi 

C4 / — C4y — Jrl4yr5 


1 AO C 

loy.D 


Jrl4yA — C4y — Jrl4yB 


1 AO C 

loy.D 


L.4 / — L.4y — H4yL. 


1 AA C 

ioy.5 


rl4yA — C4y — Jrl4yC 


1 AO C 

loy.D 


rl4yo — L.4y — rl4yc 


1 AA C 

loy.j 


UlU — L.DU — JNy 


1 0'5 AC /I 

IZi.UD (lO) 


Mirt r^^f\ c^Af^ 
U 1 U — L. J U — L.40 


1 OA QO /"I C"\ 

izu.yz (ij) 


iNy — CDU — C4o 


lie OO /I c\ 

us.yy (15) 


MO r^^l r^^/C 
JNy CD 1 C30 


1 AO .1 O i"\ 1\ 

lUs.4z (Ij) 


XTQ /"'^l C*^^ 

JNy — L.J i — L.j2 


1 1 0 "2 1 ^^ i'\ 
llz.jl (li) 


C^^t^ C^^A 

L. JO — L. J 1 — L. JZ 


1 AO cc ^^ A'\ 
luy.DD (.14) 


"\Tr> /"'CI XJC1 
JNy — C51 — rlDl 


1 AO O /"I 1 \ 

lO/.z (11) 


f~^Z£. /^C1 TUCI 

CjO — CDl — HDl 


1 AO O /I 1 \ 

los.y (11) 


/^Cl XJCI 

Cjz — Cjl — HDl 


11A A 

1 10.4 (11) 


/^ci r^o 

Ljj — Ljz — L,j4 


1 1 o CA ^^ c\ 
11Z.5U (15) 


/^C1 

C ji — L JZ — L J 1 


1 AO 0*7 1 A\ 

luy.z / (14) 


C54— C52— C51 


110.55 (14) 


C53— C52— H52 


108.1 


C54— C52— H52 


108.1 


C51— C52— H52 


108.1 


C52— C53— H53A 


109.5 


C52— C53— H53B 


109.5 
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C12 — C13 — HI J 


1 AO 1 

lUo.i 


/^I'J LJI'5 


1 AO 1 

lUo.J 


"3 /I XJ1 /I A 


1 AA C 

luy.j 


Ci J — Ci4 — ^rll4D 


luy.j 


rl 14A — C14 — rl 14d 


1 AA Z. 


CI J — C14 — ^ril4C 


1 AA C 

luy.j 


XJ1 A A /I XJ1 

xii4A — Ci4 — xii4C 


1 AA C 

luy.j 


M14d — C14 — xii4C 


1 AA C 

luy.j 


Clo — CI J — Clo 


111 CI /I £.\ 

Ui.Dj (lOj 


C 1 0 — C 1 J — ^rl 1 J A 


1 AO A 

lUo.y 


r^'KI C XJ1 C A 

C 1 i — C 1 J — ^ri 1 J A 


1 AO A 

lUo.y 


Clo — CI J — hllDB 


1 AO A 

lUo.y 


CI 3 — CI J — hll jB 


1 AO A 

lUo.y 


H 1 J A — C 1 J — rl 1 JO 


lU/. / 


CI J — Clo — ^riloA 


1 AA C 

luy.j 


C 1 J — C 1 o — hi 1 or> 


1 AA Z 


xiloA — Clo — xilOD 


1 AA Z 

luy.j 


Clj — Clo — ^riloC 


1 AA C 

luy.j 


tti/;a i^i/; xji/;*^ 
xlloA — Clo — xlloC 


luy.j 


XJ1 /CD 1 /C XJ1 £.r^ 

W 1 DD — C 1 0 — xiloC 


1 AA Z 

luy.j 


(J J — CI / — JN4 


1 T 1 £.1 ( 1 C\ 

izl.o/ (Id) 


U J — C 1 / — C 1 z 


1 iA n /I c\ 
IzU.zz (IjJ 


JN4 — CI / — Clz 


1 1 O 1 A /I C\ 

llo.lU (IjJ 


JN'^H — c 1 5 — c 1 y 


1 AO /I /l\ 

1U3. /z (14J 


"NT /I /"^ 1 0 U 1 O A 

rS4 — C 1 o — xl 1 oA 


1 1 1 A 
1 1 l.U 


C\ O XJ1 O A 

Ciy — Clo — ^riloA 


1 1 1 A 
1 1 l.U 


JN4 — Clo — hlloB 


1 1 1 A 
1 1 1 .U 


C 1 y — C 1 o — hi 1 or> 


1 1 1 A 
1 1 1 .U 


hi 1 oA — C 1 o — hi 1 OD 


1 AA A 

luy.u 


Clo — CI 9 — C20 


1 A'3 AT /I A\ 

1U3.97 (14) 


Clo — Ciy — hllVA 


1 1 1 A 
1 1 1 .U 


/^'lA /^in LJ 1 n A 

Czu — c 1 y — ^hl 1 y A 


1 1 1 A 
1 1 l.U 


/^10 /^1A XJ1 AD 

Clo — ciy — ^Miyhs 


I 1 1 A 

II l.U 


A 1 A XJ 1 AD 

Czu — Ciy — ^hiiyhj 


I 1 1 A 

II l.U 


XJ1AA /^1A TUIAD 

hiiyA — Ciy — hiiyD 


1 AA A 

luy.u 


c 1 y — Czu — cz 1 


1 AT AA /" 1 /I \ 

luz.yu (14J 


C 1 y — Cz U — ^hlzU A 


1111 

lll.z 


Cz 1 — CzU — ^hizUA 


1110 

lll.z 


C 1 y — CzU — hlzUB 


I 1 1 o 

I I l.z 


1 /^T A LJTAD 

Cz 1 — CzU — ^hlzUhJ 


I 1 1 o 

II l.z 


MzUA — CzU — hlzUhS 


1 AA 1 

luy.i 


JN4 — Cz 1- — ^CzZ 


1 AA C/C /■ 1 1 \ 

luy.jo (13) 


JN4 — Cz 1 — CzU 


1 A") AC / 1 1 \ 

lUz.yj (13) 


/—''->'> /^T 1 /^OA 

Czz — Cz 1 — CzU 


11A 0/1 /IIX 

110.54 (13) 


N4— C21— H21 


108.6(11) 


C22— C21— H21 


112.2(11) 


C20— C21— H21 


112.2 (11) 


06— C22— N5 


121.66(16) 


06— C22— C21 


121.19(15) 



UCl A r^ZI UC3D 


1 AA Z 

luy.j 


Cjz — Cjj — HDJC 


1 AA Z 

luy.j 


MD jA — L-Di — MD jC 


1 AA Z 

luy.j 


HD jo — CDi — rlaiC 


1 AA Z 

luy.j 


l^ZZ f^ZA f^Z"< 


11/1 ACi /"\ iZ\ 

1 i4.4y (lo) 


/"'CC /^C/l TUC/I A 


1 AO ^ 

lUo.o 


XJC/1 A 


1 AO iC 

lUo.o 


L.JJ — L.j4 — M3413 


1 AO iC 

lUo.o 


Cj/ — Cj4 — Jrl54rS 


1 AO 

lUo.o 


JrlD4A — Cj4 JrlD4r5 


1 AT ^ 
lU/.O 


r^^A r^cc xjcc A 
CD4 — CDD — HDD A 


1 AA Z 

luy.D 


/^cc uccr> 
Cj4 — Cjj — HDDB 


1 AA C 


HDDA — Cj J — HDDrS 


1 AA Z 

luy.j 


CD4 — CDD — HDDC 


1 AA Z 

luy.j 


HDDA — CDD — HDDC 


1 AA Z 

luy.j 


HDDrS — Cjj — rlDDC 


1 AA C 

luy.j 


Ull — CDO — iNi 


1 n AT / 1 c\ 

IZZ.yjz ylj) 


Ull — L.DO — L.D1 


1 OA Cyl /I C\ 

lzU.j4 (ID) 


JN 1 — CDO — CD 1 


I 1 T /I /I /-\ A\ 

II /.44 (14) 


/"'^l ^/CA U^A 

Co 1 — UoO — HoO 


111 /">\ 
1 1 1 (2) 


r\£^f\ r^^'i 

(JOO — Co 1 — Coz 


111 1 C /I 

111. ID (1 /) 


C\f^(\ C^f^^ TJ/;i A 

UoO — Co i — MO i A 




/^/CO /^iCI XJiCI A 

Coz — Co 1 — Mo 1 A 


1 Aft A 


UoO — Col — Mo Irs 


1 AA A 

ioy.4 


Coz — Co 1 — Mo 1 ri 


1 AA A 

ioy.4 


XJiC 1 A r^/i 1 XJiC 1 D 

MolA — Col — Mo Id 


1 AO A 

lOs.O 


^^^^^ 

Col — Coz — Coi 


llz.oo (lo) 


a 

Col — Coz — MozA 


1 AA 1 

loy.i 


t~^^1 f^i^"i \S5i^"i A 

CoJ — Coz — MozA 


1 AA 1 

loy.i 


Col — Coz — Mozrs 


1 AA 1 

ioy.i 


Coi — Coz — Mozhs 


1 AA 1 

loy.i 


MozA — Coz — Mozti 


1 AT O 
10/. 5 


r^cA r^ci r^a^ 
Co4 — Coi — Coz 


11/1 AO /I A\ 

ii4.oz (ly) 


r^nA r^H'y xjiCi a 
Co4 — Coi — MoiA 


1 AO n 
iOs. / 


l~^i^"< t~^^1 \J^1 A 

Coz — Coi — MoiA 


1 AO n 
lOo. / 


Co4 — Coi — MoirJ 


1 AO n 
105. / 


Coz — Coi — Moirs 


1 AO n 
106./ 


MoiA — Coi — Moirs 


1 AT iC 
lO/.O 


r^^i r^nA u^A A 
Coi — Co4 — Mo4A 


1 AA C 

loy.D 


f~^£^A rj/;/iD 
Coi — Cd4 — Mo4B 


1 AA C 

loy.D 


M04A — C04 — M04r5 


1 AO < 

loy.D 


Coi — Cd4 — Md4C 


1 AA C 

loy.D 


Md4A — Co^l — Md4C 


1 AA C 

loy.D 


H64B— C64— H64C 


109.5 


C71A— O70A— H70A 


109.5 


O70A— C71A— C72 


109.9 (2) 


O70A— C71A— H71A 


109.7 


C72— C71A— H71A 


109.7 


O70A— C71A— H71B 


109.7 
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JN J — CZZ — C2 1 


11 /. 13 (14) 


C /Z — C / I A — hi / IB 


1 AA n 
lUV. / 


JN J — Cz J — Cz4 


1U3. 11 (14J 


Ln 1 A f^n 1 A un i d 
xi/ lA — C/ lA — xi/ Id 


1 AO O 

lUo.z 


JN J — L-zi — rLZi A 


1 1 1 A 


/^TlTD /^TAD XnAD 

C / Id — U /Ud — M/Ud 


1 AA C 


XJT3 A 


1 1 1 A 
lll.U 


C /z — C / Id — U /Ud 


1 A A C /I 

lUU.j (13) 


JN J — Czi — Hzirs 


1 1 1 A 
1 1 1 .U 


i^TT ^^^^ d tni 
C /Z — C / 1 D — Jri / 1 C 


1 1 1 T 
111./ 


Cz4 — CzJ — riZDD 


1 1 1 A 
1 1 l.U 


(J /Ud — C / Id — M / IC 


1 1 1 T 
111./ 


xlziA — Czi — xizirS 


1 AA A 


C /z — C / Id — xi / lU 


1 1 1 T 
111. / 


Cz 3 — Cz4 — Cz J 


1 A'3 iC/l /^ A\ 

lUi.o4 (14J 


U / Ud — C / 1 D — xi / lU 


1 1 1 T 
111. / 


Czo — Cz4 — hlz4A 


1 1 1 A 
1 1 1 .U 


hi / IC — C /Id — xi / ID 


1 AA A 


Cz J — Cz4 — H Z4 A 


1 1 1 A 
1 1 l.U 


C / 1 D — C /z — C /3 


C\A ( ^ fW 

y4.o (lU) 


CzJ — Cz4 — ^rlz4D 


1 1 1 A 
1 1 l.U 


/^Ti /^Tl /^Tl A 

C /3 — C 11 — C / 1 A 


1 1 /I O 

114.5 (Z) 


Czj — Cz4 — hlz4r> 


1 1 1 A 
1 1 1 .U 


C / 1 x> — C /z — hi /z A 


1/11 A 

141 .y 


hlz4A — Cz4 — hlz4r> 


1 AA A 

lUy.U 


f^ni f^T^ xm A 
C /3 — C 11 — hi /zA 


1 AO C 

lUo.o 


z^T/i f^'^z r^'^c 
Cz4 — Czj — Czo 


1 (\1 (\A / 1 /I \ 

1UJ.U4 (14) 


/~"71 A /^Tl TUT) A 

C / lA — C /z — hi /zA 


1 AO C 

lUo.o 


/^OC A 

Cz4 — CzD — ^rizDA 


I 1 1 o 

I I l.z 


C / Id — C /z — xi /ZD 


A1 1 


TLJTC A 

CZO — CZj — Hz J A 


1 1 1 ^ 
1 1 1 .z 


C /3 — C /Z — hi /ZD 


1 AO 

lUo.o 


Cz4 — Czj — ^rizjD 


1 1 1 '1 
1 1 l.z 


C / 1 A — C / z — xi / ZD 


1 AO 

lUo.o 


L-ZO — Czj — ^rlzjD 


1111 

11 l.z 


xi/zA — C/Z — xi/ZD 


lU/.J 


rlzjA — Czj — xlzjD 


1 AA 1 

luy.i 


/^Tl /^Ti /^T/l 

C 11 — C /3 — C /4 


113./ (z) 


JN J — CZO — CZ / 


111 /i1 A\ 

113. ol (14) 


/"'T^ r^l'^ TUTl A 

C /Z — C /3 — hi /3A 


1 AO O 

lUo.o 


JN J — Czo — Cz J 


1 AT HQ ^^ A\ 
lUz. /o (14) 


/^Tyi r^i'^ A 
C /4 — C /3 — xi /3 A 


1 AO Q 

lUo.o 


/^T7 /^liC 

Cz / — Czo — CzD 


1 A A 11 /I /l\ 

luy.zi (14) 


C/z — C/3 — hl/3D 


1 AO O 

lUo.o 


JN J — L-ZO — Mzo 


1 AA n /^ o\ 
lUy. / (Iz) 


C/4 — C/3 — xi/3D 


1 AO O 

lUo.o 


i^T7 /^T/C TUT/C 

Cz / — Czo — hlzo 


1 AT / 1 

lU /.o (Iz) 


hi / 3A — C / 3 — hi / 3d 


1 AT '~! 
lU/. / 


C^'^C Ul/i 

Czj — CZO — ^HZO 


11/1 A /'I 1\ 

1 14.U (Iz) 


f^ni f^n A un A a 
C /3 — C /4 — hi /4A 


1 AA C 

luy.j 


U / — Uz / — JNo 


Izi.Ui (lo) 


C / 3 — U /4 — xi /4d 


1 AO < 


07 Cll Clf\ 

V ) 1 — 1 — ^Z.\J 




H74A r74 hl74R 


1 HQ S 


N6 — C27 — C26 


117.15 (15) 


C73 — C74 — H74C 


109.5 


— C28 — C36 


113.61 (14) 


H74A — C74 — H74C 


109.5 


N6 — C28 — C29 


110.30 (14) 


H74B — C74 — H74C 


109.5 


C36 — C28 — C29 


110.23 (14) 


H80A — O80 — H80B 


92 (2) 


N6 — C28 — H28 


109.5 (11) 






CDO — iN 1 — CI — Cz 


AT / 1 0\ 

— oy.yj (lo) 


r^^z f^"tt^ f^"tn M/; 
CzD — CzD — Cz / — JNo 


1 AA 0 1 /"I TA 

luy.oz (1 /) 


CDO — JN 1 — CI — CD 


j4.i (z) 


Cz / — JN6 — Cz8 — C 36 


A/I AT /I 0\ 

— y4.u/ (lo) 


JN 1 — CI — CZ — C3 


/;0 A"? /■ 1 "TA 

— / ( 1 /) 


Cz / — JN 0 — Czfl — czy 


1/11 ^ A /■ 1 /;\ 
141 .jy ( lo) 


C J — C 1 — Cz — C3 


loD. /o (13) 


M/; /^">o /^">n /^lA 
JNo — Cz6 — C/y — C3U 


C A AA ^ 1 A\ 

— jy.uu (ly) 


C 1 — Cz — C3 — S 1 


1/iO 11 /'IIA 

loo. 11 (11) 


t~^1^ /^TO /^Tn /""QA 

C3o — Cz5 — Czy — C3U 


1 "7/1 / I C\ 

1 /4. /J (Id) 


Uz — S> i — C j — Cz 


iCA CO /I A\ 

— oU.Do (14) 


/~^io /"^lA 

Czs — Czy — C3U — C3 1 


-59.7 (2) 


Ul — Si — C3 — Cz 


<CO 1 A /" 1 '1\ 

Do.iy (13) 


/^TO /^Tn /^lA /^"JC 

Cz6 — C/y — C3U — C3D 


1 T 1 A A i"i Ct\ 

izi.yu (ly) 


C4 — a i — C3 — Cz 


1 "TC O/i /I 1\ 

—1 /j.oo (Iz) 


r^iz r^m r^i'^ 
C3D — C3U — C3 1 — C3z 


A A /QA 

0.4 (3) 


r^a MO /^c r\'y 
Co — JN I — CD — Ui 


-2.1 (2) 


/^OA r^if\ /^oi 
Czy — CiU — Ci 1 — Ciz 


1 no AT /I A 

—1 /o.Uz (ly 


/-i/r XTO /"^l 
Co — JN z — CD — C i 


i /D.OD 


r^if\ r^n r^io r^ii 
CjU — Cj 1 — Cjz — Cj J 


1.5 (3) 


Ml /"'I r^z r\i 
JN 1 — CI — CD — (Ji 


— 14z.yo (ID) 


C3 1 — C3z — C33 — C34 


1 A t^A\ 

-1.4 (4) 


C2 — C 1 — CD — 03 


-17.5 (2) 


C32 — C33 — C34 — C35 


A /; //ix 

—0.6 (4) 


Nl— CI— C5— N2 


39.23 (19) 


C31— C30— C35— C34 


-2.4(3) 


C2— CI— C5— N2 


164.67 (14) 


C29— C30— C35— C34 


176.02 (19) 


C5— N2— C6— C7 


-71.9(2) 


C33— C34— C35— C30 


2.6 (4) 


C5— N2— C6— Cll 


55.7 (2) 


C37— N7— C36— 08 


-7.5 (3) 


N2— C6— C7— C8 


-68.8 (2) 


C37— N7— C36— C28 


174.28 (14) 
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1 /^/i r^n r^Q 
CI 1 — Co — C / — Co 


1 a CO /I c\ 
lo3.JO (Id) 


JNo — Czo — C3o — Uo 


1 ei(\ cc (\ ei\ 
loU.JJ (lo) 


Co — C / — Co — C i U 


— oo.y (zj 


r^'tci r^'tQ /~\o 
Czy — Cz 0 — C3 0 — U 0 


TC 1 /">\ 

-75.1 (2) 


r^c r*-n r^Q r*-c\ 

Co — c / — Co — cy 


1 ^A CA /I A\ 

1 /u.jU (lyj 


XTiC /^TO r*-1C XTT 

JNo — Czo — C3o — JN / 


T 1 T 

— zl.z (Z) 


i^l 0 ATI i^l 1 C\A 

C i z — JN 3 — C i i — U4 


7.0 (3) 


r^oQ r^oo c^ifi XTT 
Czy — Czo — C3o — JN / 


1U3.1 / (lo) 


Clz — JNo — CI 1 — Co 


1 HQ lA /I /I \ 

—1 /o.zy (14) 


C3o — JN / — C3 / — C3o 


TT 1 /'T\ 

— /z.l (z) 


XT') r^/^ 1 1 r^yi 
JNz — Co — C 1 1 — U4 


1 /I O 1 O / 1 '1\ 

— i4y.iy \ 


r^'^i^ XT'? r^in i^A z 
C3o — JN / — C3 / — C4j 


C/1 O /'>\ 

j4.o (z) 


C / — Co — C 1 1 — U4 


— zl.U \2.) 


XTT r^in r^iQ r^iQ 
JN / — C3 / — C3o — C3y 


AT 1 ^ /"I Q"\ 

o/.ij (ly) 


MO C^W XT'! 

JNz — Co — Cll — JNi 


3o.U (zj 


r^/i'^ r^in r^iQ r^iQ 
C4j — C3 / — C3o — C3y 


10J.y3 (14) 


C / — Co — C 1 1 — JN 3 


1/C/1 1/1 

lo4.14 (1 


/^in i^TO i^TA /^APi 

C3 / — C3o — C3y — C4U 


— OO.D (Z) 


CI 1 — JN3 — Clz — C13 


1 /I AC 1 C\ 

140. Uj jJ 


r^n i^iQ i^ici r^AA 
C3 / — C3o — C3y — C44 


91.7 (2) 


1 1 M'3 1 O 1 T 

CI 1 — JNj — Clz — CI / 


AA /10 /I 0\ 

— yU.4o ( 1 0 j 


r^AA r^iCi r^Af\ ^^A^ 
C44 — C3y — C4U — C4 1 


0.3 (3) 


JN 3 — C 1 — ^C 1 J- — -C 1 4 


lo3.0Z (14) 


f~^iQ f^m r^AC\ f^A'X 
C3o — C3y — C4U — C4 1 


1 TA A /'T\ 

—1 /y.4 (Z) 


CI / — Clz — C13 — C14 


/IT 1 

4Z.l (Z) 


f^1C\ f^Ar\ f^A'X A'^ 

C3y — C4U — C4 1 — C4Z 


A C { A\ 
U.O (4) 


JN 3 — C 1 Z — C 1 3 — C 1 J 


T> AC / 1 0\ 

~ ll.yj (lo) 


f~^A(\ f^A'X A'> A1 

C4U — C4 1 — C4z — C43 


A n ( A\ 

-0.7 (4) 


/^IT /^10 

CI / — Clz — C13 — ClD 


1 iCC CC /I /1\ 

lOD.DD (14) 


^^A^ /^/iT r^Ai c^aa 
C4 1 — C4z — C43 — C44 


A T 

-0.2 (3) 


C14 — C13 — CI J — Clo 


— oy.o (z) 


/^/IT A1 A A C^1C\ 

C4z — C43 — C44 — C3y 


1.1 (3) 


i^lO *^1'5 

Clz — C13 — CI J — Clo 


lo/.zl (o) 


r^Af\ r^ic\ r^AA r^Ai 
C4U — C3 y — C44 — C43 


1 T 

-1.2 (3) 


Czl — N4 — CI / — Uj 


U.O (Z) 


r*^io r*^ic\ t^AA i^Ai 
C3 0 — C3 y — C44 — C43 


1 TO CT /I T\ 
1 /O.JZ (1 /) 


Clo — JN4 — CI / — Uj 


1 TO AT /I 

—1 /o.U/ (lo) 


r^AC XTO r^Az r\c\ 
C4o — JN o — C4D — Uy 


-2.3 (2) 


Czl — JN4 — CI / — Clz 


1 nc\ TO /I /i\ 
— 1 /V.Zo (14) 


r^Ac XTO A z. r^'^n 
C4o — JNo — C4D — C3 / 


1 HA AO { ^ A\ 

1 /4.Uo (14) 


Clo — JN4 — CI / — Clz 


1 O 

1.8 (3) 


XT'? r^'^n r^Az c\c\ 

JN / — C3 / — C4j — uy 


1TO TO /'l/^^ 

— 13o.3o (lo) 


JN3 — Clz — CI / — Uj 


03.J (Z) 


r^iQ c^az c\c\ 
C3o — C3 / — C4j — uy 


110 ('^\ 

—1 1.0 (z) 


C13 — Clz — CI / — Uj 


CA A 

jy.u (z) 


XTT r^in t^AC XTO 

JN / — C3 / — C4D — JNo 


/I C 1 C /I A\ 

4j.1j (ly) 


XT'3 1 1 1 T XT/1 

JN 3 — C 1 Z — C 1 / — JN 4 


1 1 /C /C/1 /I n\ 
1 1d.d4 (1 /) 


/"'TO r^in r^Az xto 
C3o — C3 / — C4j — JNo 


1 T 1 £.C\ / 1 /1\ 
1 / I .OV (14) 


/^IT /"'IT /"'IT XT /I 

C13 — Clz — CI / — JN4 


— IzU.oO (1 /) 


C4j — JN 0 — C4o — CjU 


OA 1 /'I 0\ 

— oy.oi (ly) 


1 T XT A 1 o 1 n 
CI / — JN4 — Clo — ciy 


1 T 1 /II /I 

1/1.41 (lo) 


/I C XTO /I iC /^An 

C4D — JN 0 — C4o — C4 / 


1 /IC CO /1C\ 

14J.J0 (Ij) 


/^T 1 XT/1 1 O 1 n 

cz 1 — JN 'H — c 1 o — c 1 y 


"7 C/i /I A\ 

— /.JO (ly) 


XTO /^/l/; /^/l"? /^/1A 

JNo — C4o — C4 / — C4y 


1 TC AT CS C\ 
1 /J.y / (Ij) 


XT/1 1 O 1 n /^OA 

JN 4 — C 1 o — C 1 y — CzU 


TO TA { 1 0\ 

Zo.zU (lo) 


/^CA /^/1/i /^/l"? /^/1A 

CjU — C4o — C4 / — C4y 


CI 1 /'TA 

51.1 (2) 


C 1 o — C 1 y — CzU — Cz 1 


TO AC 1 0\ 

— 3o.Uj (lo) 


XTO f^A/Z f^AH f^AQ 

JN 0 — C4o — C4 / — C4o 


CC\ OT /I A\ 

— ou.oz (ly) 


CI / — JN4 — Czl — Czz 


nn cvi ( 1 A\ 

— / /.U3 (ly) 


/^cA r^AC r^An r^AO 
CjU — C4o — C4 / — C4o 


IT/I "31 /1C\ 

1 /4.31 (1 j) 


/^10 XT/1 /^l 1 /^T> 

C 1 o — JN 4 — Cz 1 — Czz 


1 AT A 1 /I /i\ 

lUz.Ul (lo) 


/^C1 XTA /^CA r\'\ c\ 

CjI — JNy — CjU — UlU 


A T 

4.2 (3) 


CI / — JN4 — Czl — CzU 


CA AO / 1 C\ 

io4.yo (1 j) 


C 1 XTA C A AC 

C J 1 — JN y — CjU — C4o 


1 11 /I A /"I /1\ 

— 1 /3.4U (14) 


O XT /I /^0 1 /^OA 

C 1 o — ^JN 4 — Cz 1 — CzU 


1 C AT / 1 0\ 

— ij.y/ (lo) 


XTO r*^A£. /^CA r\'\ A 

JN 0 — C4o — C J U — U 1 U 


1 /I A A A /I 

14U.UU (lo) 


Ciy — CzU — Czl — JN4 


3z. /o (lo) 


r^An c^Af^ r^zfi Mirt 
C4 / — C4o — CjU — U 1 U 


Q/i rtT /"I o^ 

yo.u/ (ly) 


/^1A /^TA /^Tl /^"fy 

c 1 y — CzU — Cz 1 — Czz 


0/1 TA / 1 /C\ 

— o4.zy (lo) 


XTO /~^A/Z /^CA XTA 

JNo — C4o — CjU — JNy 


/IT /I /TA 

— 4Z.4 (Z) 


Czo — JN J — Czz — UO 


—1 /o.o3 (lo) 


i^An r^Ai^ r^CA XTO 

C4 / — C4o — CjU — JN y 


O 1 C/^ /I OA 

ol. JO (lo) 


Cz3 — ^JN J — Czz — Uo 


-8.3 (2) 


r^zfi XTQ r^^i r^z^ 
CjU — JNy — Cj 1 — Cjo 


1 T 1 A/: / 1 /;\ 
— 131.UO (lo) 


Czo — J — Czz — Cz 1 


1.7 (2) 


/^CA XTA /^C 1 /^CT 

CjU — JNy — Cj 1 — Cjz 


1 AT TiC / 1 T\ 
lU/./O (1 /) 


Cz3 — JN J — Czz — Cz 1 


1 TA AA /I C\ 

1 /U.UU (Id) 


XTA i^CI i^CT i^CT 

JNy — Cj 1 — Cjz — Cj3 


1 TO A 1 /I /1\ 

— 1 /o.Ul (14) 


XT /I 1 /^T> r\c 

JN4 — Cz 1 — Czz — (Jo 


1 A 1 /">\ 

-19.1 (2) 


f^ZC /^C1 /^CT f^ZI 

Cjo — C J 1 — Cjz — C j3 


c^ AC (^ o\ 
01.4o (lo) 


CzU — Cz 1 — Czz — Uo 


Al 0 1 /I A\ 

y3.oi (ly) 


XTA /^C1 /^CT r^ZA 

JNy — Cj 1 — Cjz — Cj4 


CT iCO /I A\ 

— j3.oo (ly) 


XT^ 1 r~">1 XT^ 

JN4 — Czl' — ■Czz — JN J 


lOZ.jy (14) 


r^Z£. /^C1 /^CT f^QA 

Cjo — CjI — Cjz — Cj4 


1 n A TT / 1 /1\ 

— 1 /4.ZZ (14) 


CzU — Cz 1 — Czz — JN J 


0/1 /I O / 1 o\ 

^o4.4o (lo) 


Z^CI /^CT /^C/1 /^CC 

Cj3 — Cjz — Cj4 — Cjj 


CT £. /TA 

— J /.o (z) 


Czz — JN J — Cz3 — Cz4 


—176.92 (15) 


/^C1 /""CT /"'C/l /~"CC 

C51 — C52 — C54 — C55 


1 TA A 1 /I /C\ 

179.91 (16) 


C26— N5— C23— C24 


-7.11 (19) 


CI— Nl— C56— Oil 


-12.7 (2) 


N5— C23— C24— C25 


28.18(18) 


CI— Nl— C56— C51 


166.44(14) 


C23— C24— C25— C26 


-38.51 (18) 


N9— C51— C56— Oil 


-53.7 (2) 


C22— N5— C26— C27 


-89.54 (19) 


C52— C51— C56— Oil 


69.17(19) 


C23— N5— C26— C27 


101.19(17) 


N9— C51— C56— Nl 


127.18(15) 
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C22— N5— C26— C25 
C23— N5— C26— C25 
C24— C25— C26— N5 
C24— C25— C26— C27 
C28— N6— C27— 07 
C28— N6— C27— C26 
N5— C26— C27— 07 
C25— C26— C27— 07 
N5— C26— C27— N6 



152.60(16) 
-16.67(18) 
33.60 (17) 
-87.33 (17) 
9.6 (2) 
-169.37 (14) 
176.69 (14) 
-69.2 (2) 
-4.3 (2) 



C52— C51— C56— Nl 
O60— C61— C62— C63 
C61— C62— C63— C64 
O70B— C71B— C72— C73 
O70B— C7 1 B— C72— C7 1 A 
O70A— C7 1 A— C72— C7 IB 
O70A— C71A— C72— C73 
C71B— C72— C73— C74 
C71A— C72— C73— C74 



-109.94(16) 
172.53 (18) 
179.8 (2) 
-72.0 (13) 
58.0 (13) 
-122.2(14) 
-65.0 (4) 
-155.3 (9) 
177.1 (2) 



Hydrogen-bond geometry (A, °) 



D—n-A D—n 

Nl— H1D - 03' 0.85 (3) 

N2— H2D-01' 0.81 (2) 

N3— H3D-011 0.91 (3) 

N7— H7D-05 0.84 (2) 

N8— H8D-O60 0.82 (2) 

N9— H9D-O60 0.72 (2) 

O60— H60-O5 0.86 (3) 

O70A— H70A-O6" 0.84 

O80— H80A -O7'" 0.99 (4) 

O80— H80B -O8" 0.97 (3) 



Symmetry codes: (i) x+1/2, -y+\l2, -z; (ii) -x,>^l/2, -z+1/2; 



D-A D—n-A 

111 (3) 3.043 (3) 163 (2) 

2.29 (2) 2.972 (3) 141 (2) 

2.16(3) 3.005 (2) 154(2) 

2.14(2) 2.862 (3) 144(2) 

2.07 (2) 2.847 (2) 161 (2) 

2.49 (2) 3.203 (2) 169 (2) 

1.91 (3) 2.761 (2) 170 (3) 

2.18 2.795 (2) 130 

1.95 (4) 2.906 (2) 159 (3) 

1.95 (3) 2.869 (2) 157(3) 



ill) -x+1/2, ->^fl, z+1/2; (iv) -x+l,>'-l/2, -z+1/2. 



Table! 

Backbone torsion angles cp, y/, co and side chain torsion angle xl (°) in CLP-K 



Met sulf- 

1 



Leu^ Ile^ Pro" Pro^ Phe* Phe'' Val^ He' 



cp 54.3 (2) 55.7 (2) -90.48(18) -77.03 (19) -89.54(19) -94.07(18) 54.8(2) -89.61 (18) -131.06(16) 

x|/ 39.23(19) 36.0(2) 116.64(17) 162.59(14) -4.3(2) -21.2(2) 45.15 (19) -42.4(2) 127.18(15) 

(a 166.44(14) 175.65 (14) -178.29 (14) -179.28 (14) 1.6 (2) -169.37 (14) 174.28 (14) 174.08 (14) -173.40 (14) 

xl -68.07(17) -68.8(2) -72.95 (18) 32.78(16) 33.60(17) -59.00(19) -67.15 (19) -60.82(19) -53.68(19) 
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